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AMINE SALT OF CARBOSTYRIL 
DERIVATIVE 

TECHNICAL FIELD 

The present invention relates to pharmaceutically useful 
and novel amine salts of a carbostyril derivative, more spe 
ci?cally, amine salts of a carbostyril derivative formed from a 
carbostyril derivative represented by the formula (1): 

(1) 
CH2CH—COOH 

._ \ 

kLHCO / 4 
N o — 

H 

Wherein: 
R is a halogen atom, 
the substituted position of the side chain is 3- or 4-position 

in the carbostyril skeleton, and 
the bonding betWeen 3- and 4-positions of the carbostyril 

skeleton is a single bond or a double bond, and an amine; and 
pharmaceutical formulations comprising the amine salt of the 
carbostyril derivative as the active ingredient. 

BACKGROUND ART 

The carbostyril derivatives represented by the general for 
mula (1) are knoWn to be useful as an anti-ulcer agent (JP-B 
63-35623). The representative example of the derivative, 
2-(4-chlorobenZoylamino)-3-(2-quinolon-4-yl)-propionic 
acid, is a commercially available medicine, but the formula 
tion thereof is limited to a solid formulation for oral admin 
istration or a suspension type liquid formulation (an oph 
thalmic suspension, an enema, and a gargle) since the 
compound is very little soluble in Water. Suspension type 
liquid formulations have several problems in the preparation, 
such as dif?culty in keeping of uniformity of contents; neces 
sity of controlling the particle distribution; necessity of use of 
a suspending agent, a dispersing agent and the like; impossi 
bility of the terminal steriliZation by steam or the steriliZation 
by ?ltration; etc. On the contrary, formulations in the form of 
a solution have some advantages such as rapid absorption 
compared With solid formulations and suspension type liquid 
formulations, and hence it is desirable to formulate the car 
bostyril derivatives in the form of a solution, such as injec 
tions, ophthalmic solutions, oral solutions, enemas, gargles, 
ear droppers, nasal drops, and external preparations. 

The carbostyril derivatives represented by the above gen 
eral formula (1) and the preparation thereof are disclosed in 
JP-B-63-35623. It is also knoWn that the carbostyril deriva 
tives are formed into a bismuth salt thereof, a carboxylate 
bismuth complex thereof, and a salt With a diamine derivative 
or a piperaZine derivative (WO 95/ 12579 and JP-A-8 
295673). HoWever, such salts also have loW solubility in 
Water. 

DISCLOSURE OF INVENTION 

The present invention is to provide a novel salt of a car 
bostyril derivative represented by the general formula (1) 
Which can dissolve the above problems. 

The present inventors have extensively studied to ?nd a salt 
of the carbostyril derivative of the formula (1) Which has 
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2 
superior Water-solubility, and have found that an amine salt of 
the carbostyril derivative of the above-mentioned formula (1) 
exhibits the desired excellent Water-solubility. Based upon 
the neW ?ndings, the present invention has been completed. 
The present invention includes a variety of embodiments as 

folloWs: 
1. An amine salt of a carbo styril derivative formed from a 

carbostyril derivative represented by the formula (1): 

(1) 
CH2CH—COOH 

Wherein R, the substituted position of the side chain, and the 
bonding betWeen 3- and 4-positions of the carbostyril skel 
eton are as de?ned above, and an amine. 
2. The amine salt of the carbo styril derivative according to the 

above 1, Wherein said carbostyril derivative (1) is 2-(4 
chlorobenZoylamino)-3-(2-quinolon-4-yl)propionic acid. 

3. The amine salt of the carbo styril derivative according to the 
above 2, Wherein said amine is L-arginine. 

4. The amine salt of the carbo styril derivative according to the 
above 2, Wherein said amine is L-lysine. 

5. The amine salt of the carbo styril derivative according to the 
above 2, Wherein said amine is ethylenediamine. 

6. The amine salt of the carbo styril derivative according to the 
above 2, Wherein said amine is tris(hydroxymethyl)-ami 
nomethane. 

7. The amine salt of the carbo styril derivative according to the 
above 2, Wherein said amine is monoethanolamine. 

8. The amine salt of the carbo styril derivative according to the 
above 2, Wherein said amine is diethanolamine. 

9. The amine salt of the carbo styril derivative according to the 
above 2, Wherein said amine is diisopropanolamine. 

10. The amine salt of the carbostyril derivative according to 
the above 2, Wherein said amine is meglumine. 

11. A pharmaceutical formulation comprising the amine salt 
of the carbostyril derivative according to any one of the 
above 1-10 as the active ingredient. 

12. A pharmaceutical formulation comprising a carbostyril 
derivative represented by the above formula (1) and an 
amine, Which may be prepared in the form of an aqueous 
solution by adding an aqueous solvent When used. 

13. The pharmaceutical formulation to be prepared in a prepa 
ration When used according to the above 12, Wherein said 
carbostyril derivative (1) is 2-(4-chlorobenZoylamino)-3 
(2-quinolon-4-yl)propionic acid. 

14. The pharmaceutical formulation to be prepared in a prepa 
ration When used according to the above 13, Wherein said 
amine is L-arginine. 

1 5. The pharmaceutical formulation to be prepared in a prepa 
ration When used according to the above 13, Wherein said 
amine is L-lysine. 

1 6. The pharmaceutical formulation to be prepared in a prepa 
ration When used according to the above 13, Wherein said 
amine is ethylenediamine. 

17. The pharmaceutical formulation to be prepared in a prepa 
ration When used according to the above 13, Wherein said 
amine is tris(hydroxymethyl)aminomethane. 

1 8. The pharmaceutical formulation to be prepared in a prepa 
ration When used according to the above 13, Wherein said 
amine is monoethanolamine. 
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1 9. The pharmaceutical formulation to be prepared in a prepa 
ration When used according to the above 13, Wherein said 
amine is diethanolamine. 

20. The pharmaceutical formulation to be prepared in a prepa 
ration When used according to the above 13, Wherein said 
amine is diisopropanolamine. 

21 . The pharmaceutical formulation to be prepared in a prepa 
ration When used according to the above 13, Wherein said 
amine is meglumine. 
The halogen atom of group R in the above formula (1) 

means a ?uorine, chlorine, bromine or iodine atom. 
The amine includes an amino acid, a loWer alkyl-substi 

tuted amine Which may have a substituent selected from the 
group consisting of hydroxy group and amino group, an 
amino sugar, and the like. The amino acid includes a basic 
amino acid such as L-arginine, L-lysine, L-histidine, 
[3-amino-alanine, y-amino-butyrine, omithine, o-hydroxy 
lysine, canavanine, lombricine, homoarginine, y-hydroxy 
homoarginine, y-hydroxy-L-arginine, [3-alanine, y-amino -bu 
tyric acid, [3-amino-isobutyric acid, y-amino-[3 
methylenebutyric acid, creatine, rhodoic acid, sarcosine, 
y-amino-ot-methylenebutyric acid, kynurenine, agritine, 
L-tryptophan, ibotenic acid, lathyrine, tricholomic acid, 
quisqualic acid, linatine, ergothioneine, creatinine, and 
cycloserine. 

The loWer alkyl-substituted amine Which may have a sub 
stituent selected from the group consisting of hydroxy group 
and amino group includes an amine substituted With 1 to 3 
straight or branched chain C1_6 alkyl groups Which may fur 
ther have 1 to 3 substituents selected from the group consist 
ing of hydroxy group and amino group, such as tris-(hy 
droxymethyl)aminomethane, ethylenediamine, 
diethanolamine, diisopropanolamine, triethanolamine, triiso 
propanolamine, hydroxymethylamine, (2-hydroxyethyl) 
amine, l-hydroxyethylamine, 3-hydroxypropylamine, 2,3 
dihydroxyethylamine, 4-hydroxybutylamine, 3,4 
dihydroxybutylamine, 1, 1 -dimethyl-2 -hydroxyethylamine, 
5-hydroxypentylamine, 6-hydroxyhexylamine, 2-methyl-3 
hydroxypropylamine, 2,3,4-trihydroxybutylamine, aminom 
ethylamine, l-aminoethylamine, 3-aminopropylamine, 2,3 
diaminoethylamine, 4-aminobutyl-amine, 3,4 
diaminobutylamine, 1 , 1 -dimethyl-2 -aminoethylamine, 
5-aminopentylamine, 6-aminohexylamine, 2-methyl-3-ami 
nopropylamine, 2,3,4-triaminobutylamine, methylamine, 
ethylamine, propylamine, isopropylamine, butylamine, tert 
butylamine, pentylamine, hexylamine, dimethylamine, 
diethylamine, dipropylamine, dibutylamine, dipentylamine, 
dihexylamine, N-methyl-N-ethylamine, N-ethyl-N-propy 
lamine, N-methyl-N-butylamine, N-methyl-N-hexylamine, 
N-methyl-N-(2-hydroxyethyl)amine, N-methyl-N-(2-ami 
noethyl)amine, N-(2-aminoethyl)-N-(2-hydroxyethyl)amine 
and the like. 

The amino sugar includes, for example, meglumine (i.e., 
N-methyl-D-glucamine), D-glucosamine, D-galactosamine, 
D-mannosamine, mycosamine, kanosamine, neosamine C, 
N-methyl-L-glucosamine, mycaminose, muramic acid, 
streptamine and the like. 

Preferably, the amino acid is a basic amino acid such as 
L-arginine, L-lysine, and L-histidine; the loWer alkyl-substi 
tuted amine Which may have a substituent selected from the 
group consisting of hydroxy group and amino group is tris 
(hydroxymethyl)aminomethane, ethylenediamine, monoet 
hanolamine, diethanolamine, diisopropanolamine, triethano 
lamine, triisopropanolamine and the like; and the amino sugar 
is meglumine, D-glucosamine and the like. 

The amine salts of the carbostyril derivative can be pre 
pared by reacting the derivative With an appropriate amine in 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

4 
a suitable solvent. The solvent used herein includes, for 
example, alcohols such as methanol, ethanol, and isopro 
panol; ketones such as acetone and methyl ethyl ketone; 
Water; and the like; or the mixture thereof. The reaction is 
completed generally at room temperature to 1500 C., prefer 
ably at room temperature to about 1200 C., for several min 
utes to 7 days. The amount of the amine used is at least 0.1 
mole, preferably 0.1 to 2 moles to 1 mole of the carbostyril 
derivative. 

Into the reaction system, it may be optionally added an acid 
such as hydrochloric acid in order to prevent the dissociation 
of the carbostyril derivative. 

Further, the amine salt of the carbostyril derivative may be 
formed in the course of preparing the aqueous preparation by 
adding an amine into an aqueous solution of the carbostyril 
derivative Without the isolating as a salt. 
The compounds of the present invention exhibit antiulcer 

activities, activities for increasing endogenic-prostaglandin 
E2, extinction or inhibition of active oxygen, inhibition of 
IL-8 production, inhibition of granulocyte activation, inhibi 
tion of expression of granulocyte adhesion factor, and the 
like, and are useful as an antiulcer drug, an agent for treating 
gastritis, a drug having ef?cacy derived from prostaglandin 
E2, such as an agent for preventing and treating ulcer, an 
antioxidant, an agent for preventing, protecting or treating an 
acute or chronic in?ammatory disease. Additionally, they are 
useful for improving the biocompatibility of an arti?cial 
organ and an arti?cial blood vessel. Furthermore, the com 
pounds of the invention are especially useful for preventing 
the relapse of peptic ulcer and in?ammation. 

The in?ammatory diseases include, but not limited thereto, 
in?ammatory derrnatoses, such as in?ammatory keratosis 
(psoriasis, etc.), atopic dermatitis, contact dermatitis and the 
like; autoimmune diseases Which are chronic in?ammatory 
diseases such as chronic rheumatoid, systemic lupus erthe 
matosus (SLE), Behchet’ s disease and the like; in?ammatory 
liver diseases such as hepatitis B, hepatitis C, alcoholic hepa 
titis, drug-induced allergic hepatitis and the like; in?amma 
tory renal diseases such as nephritis, glomerulonephritis and 
the like; in?ammatory respiratory diseases, such as bronchitis 
and the like; stomatitis; laryngitis; vocal cord in?ammation; 
voice disorder; in?ammation due to using an arti?cial organ 
and an arti?cial blood vessel; disorder of gastrointestinal tract 
mucosa and disorder of intestinal mucosa due to nonsteroidal 
antiin?ammatory drug; and the like. 
As to the disorder of intestinal mucosa, cryptogenic simple 

primary intestine ulcer, nonspeci?c colonic ulcer, ulcerative 
colitis due to nonspeci?c in?ammation, Crohn’s disease and 
the like are exempli?ed, and additionally disorders due to 
infection, cardiovascular disease, collagen disease, radia 
tions, drugs and the like; etc. are also exempli?ed. 

Additionally, the compounds of the invention have inhibi 
tory effects of loWering somatostatin-release, antidiabetic 
effects, urease inhibiting effects and the like and are useful as 
a somatostatin-release inhibitor, an antidiabetic drug, and an 
urease inhibitor. 

On the basis of the urease inhibiting effects, the com 
pounds of the invention are useful for preventing and treating 
the diseases Which may be caused by the enhancement of the 
urease activity by the increase of various bacteria and the 
production of ammonia, and thus the compounds may be used 
for preventing and treating disorders of gastric mucosa Which 
may be caused by the production of ammonia by the increase 
of H. pylori. Additionally, the compounds may be used for 
improving and treating hyperammonemia and the diseases 
associated With hyperammonemia by depressing the produc 
tion of ammonia in an intestinal tract, for example, they may 
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be used for preventing and treating hepatic encephalopathies 
Which are caused from liver diseases such as hepatitis, liver 
cirrhosis and the like; neuropsychiatric disorders; abnormal 
ity in electroencephalogram; and ?apping tremor. 

The compounds of the invention also have an increasing 
effect of goblet cell in eye, an increasing effect of mucus in 
eye, a facilitating effect of proliferation of corneal epithelial 
cell, and further an increasing effect of lacrimal ?uid, and thus 
may be useful as a drug for treating dry eye, i.e., dry eye 
syndrome. Hence, the compounds of the invention may 
increase the production of mucin by increasing goblet cells in 
eye and prevent decreasing mucin as observed in dry eye 
While may hold the aqueous layer by Way of increasing mucus 
in eye. The compounds also exhibit the action of increasing 
lacrimal ?uid and thus are useful as a drug for treating dry eye. 
Further, the compounds of the invention are not only useful 
for Sjoegren’s syndrome or Stevens-Johnson syndrome 
Which may indicate dry eye syndrome, but also useful as a 
drug for preventing and/ or treating various ophthalmopathies 
Which are indicated by the secondary disease of dry eye or by 
the reduction of goblet cells and the amount of mucus. Eye 
balls affected by dry eye are so easy to be injured. Thus, the 
compounds of the invention are also useful as a drug for 
curing eye Wound, especially corneal epithelium Wound, or 
an intraocular perfusing and Washing agents used in ophthal 
mological operations (cataract, vitreous body, glaucoma), 
since the compounds have the effect for accelerating the 
proliferation of corneal epithelial cells. 

The pharmaceutical composition of the compound of the 
present invention can be prepared into various forms of com 
mon pharmaceutical preparations by formulating the amine 
salt of carbostyril derivative as the active ingredient. The 
pharmaceutical formulations of the present invention are 
especially preferred to aqueous liquid formulations such as 
injections, ophthalmic solutions, oral solutions, enemas, 
gargles, ear drops, nasal drops, external liquid preparations 
and the like, and also including other conventional forms of 
pharmaceutical formulations, such as tablets, pills, poWders, 
emulsions, granules, capsules, suppositories, aerosols, syrups 
and the like. 

The aqueous solution preparation of the present invention 
can be prepared by adding the amine salt of carbostyril deriva 
tive into an aqueous solvent such as Water, physiological 
saline and the like. The pharmaceutical formulations to be 
prepared in the form of a preparation When used, comprising 
the carbostyril derivative and the amine, can be prepared by 
adding an aqueous solvent When used, and thereby the amine 
salt of carbostyril derivative is formed in the preparation. 

In preparing the pharmaceutical formulations of the 
present invention, conventional additives or excipients, such 
as a ?ller, an expander, a binder, a humectant, a disintegrator, 
a surface activating agent, a lubricant, a ?avor, a perfume, a 
sWeetener, a coloring agent, may be also used. Further, sus 
tained release preparations can also be prepared by incorpo 
rating a suitable resin and the like. The formulations of the 
present invention for treating ophthalmopathies are espe 
cially preferred to form a pharmaceutical preparation appli 
cable for ophthalmological purpose, such as an ophthalmic 
solution, an ophthalmic ointment and the like, depending on 
the symptoms to be applied. 

In case of preparing the injections of the present invention, 
they are prepared in the form of a solution, an emulsion or a 
suspension, and generally they are steriliZed and preferably 
made isotonic to the blood. For the purpose of forming into a 
solution, an emulsion or a suspension, any diluents Which are 
Widely used in this ?eld can be applied, for example, solvents 
such as Water, ethyl alcohol, propylene glycol and the like; 
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6 
stearyl alcohols such as ethoxylated isostearyl alcohol, poly 
oxylated isostearyl alcohol and the like; emulsifying agents 
such as fatty acid esters of polyoxyethylene sorbitan and the 
like; suspending agents such as arabic gum, sodium car 
boxymethyl cellulose, hydroxypropylmethyl cellulose and 
the like. In the case of preparing an injection solution isotonic 
to the blood, a su?icient amount of sodium chloride, glucose, 
D-mannitol or the like may be contained therein. Addition 
ally, conventional dissolving adjuvants such as Polysorbate 
80 and the like; buffering agents such as citric acid, sodium 
citrate, phosphoric acid, lactic acid and the like; soothing 
agents such as glycerin and the like; and so on may be also be 
contained therein. Further, When necessary, coloring agents, 
preservatives, ?avors, perfumes, sWeeteners and the like, 
other medicines may be contained therein. 
The pharmaceutical preparations applicable for ophthal 

mological purpose, such as ophthalmic solutions, ophthalmic 
ointments and the like, are prepared in accordance With a 
conventional method by using usual vehicles (diluting 
agents) acceptable for ophthalmological purpose. Thus, they 
are prepared by mixing the active ingredient With suitable 
base material(s), then the mixture is subjected to steriliZing 
treatment. For example, in case of preparing ophthalmic oint 
ments, conventional emulsion type ointment base, Water 
soluble type ointment base, suspension type ointment base 
and the like can be employed. As to typical examples of these 
base materials, White petrolatum, re?ned lanolin, liquid par 
a?in and the like can be exempli?ed. In case of producing 
ophthalmic solutions, steriliZed distilled Water can be 
employed as typical diluting agent. Further, if necessary, a 
dissolving additive, a buffering agent, an antioxidant, an anti 
septic agent, an isotonic agent, a pH-controlling agent and the 
like can be formulated With a pharmaceutical preparation 
applicable for ophthalmological purpose. As to the dissolving 
additives, sodium carboxymethyl cellulose; polyoxyethyl 
eneglycol ethers, such as polyoxyethylene lauryl ether, poly 
oxyethylene oleyl ether and the like; polyethylene glycol 
higher fatty acid esters, such as polyethylene glycol mono 
laurate, polyethylene glycol monooleate and the like; poly 
oxyethylene sorbitan monolaurate; polyoxyethylene fatty 
acid esters and the like can be exempli?ed. As to the buffering 
agent, sodium phosphate, sodium hydrogen phosphate, 
potassium hydrogen phosphate, boric acid, sodium borate, 
citric acid, sodium citrate, tartaric acid, sodium tartrate, acetic 
acid, sodium acetate, e-aminocaproic acid, sodium glutamate 
and the like can be exempli?ed. As to the antioxidant, sodium 
sul?te, sodium pyrosul?te, sodium hydrogen sul?te, sodium 
thiosul?te, ascorbic acid and the like can be exempli?ed. As 
to the antiseptic agent, chlorobutanol, benZalkonium chlo 
ride, benZethonium chloride, phenylmercury salt, thimerosal, 
phenethyl alcohol, methylparaben, propylparaben and the 
like canbe exempli?ed. As to isotonic agent, sodium chloride, 
glucose, D-mannitol, glycerin and the like can be exempli 
?ed. As to the pH-controlling agent, sodium hydroxide, 
hydrochloric acid and the like can be exempli?ed. 

For the purpose of preparing tablets, any knoWn ingredi 
ents Which are used Widely in this ?eld can be applied, for 
example, excipients such as lactose, White sugar, sodium 
chloride, glucose, urea, starch, calcium carbonate, kaolin, 
crystalline cellulose, silicic acid and the like; binders such as 
Water, ethanol, propanol, simple syrup, glucose solution, 
starch solution, gelatin solution, carboxymethyl cellulose, 
shellac, methyl cellulose, potassium phosphate, polyvinyl 
pyrrolidone and the like; disintegrators such as dry starch, 
sodium alginate, agar poWder, laminaran poWder, sodium 
hydrogen carbonate, calcium carbonate, polyoxyethylene 
sorbitan fatty acid esters, sodium lauryl sulfate, monoglycer 
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ides of stearic acid, starch, lactose and the like; disintegration 
inhibitors such as White sugar, stearin, cacao butter, hydroge 
nated oil and the like; absorption accelerators such as quater 
nary ammonium base, sodium lauryl sulfate and the like; 
humectants such as glycerin, starch and the like; adsorbents 
such as starch, lactose, kaolin, bentonite, colloidal silicic acid 
and the like; lubricants such as re?ned talc, stearic acid salts, 
boric acid poWder, polyethylene glycols and the like. Further, 
When necessary, the tablets can be prepared in the form of 
common coated tablets, for example, sugar-coated tablets, 
gelatin ?lm-coated tablets, enteric ?lm-coated tablets, ?lm 
coated tablets, or in the form of double-layers tablets and 
multiple-layers tablets. 

For the purpose of preparing pills, any knoWn ingredients 
Which are Widely used in this ?eld can be applied, for 
example, excipients such as glucose, lactose, starch, cacao 
butter, hydrogenated vegetable oils, kaolin, talc and the like; 
binders such as arabic gum poWder, tragacanth gum poWder, 
gelatin, ethanol and the like; and disintegrators such as lami 
naran, agar and the like can be exempli?ed. For the purpose of 
preparing suppositories, any knoWn ingredients Which are 
Widely used in this ?eld can be applied, for example, poly 
ethylene glycols, cacao butter, higher alcohols, esters of 
higher alcohol, gelatin, semi-synthesiZed glycerides and the 
like can be exempli?ed. 

The aerosols are usually prepared in the form of a steriliZed 
liquid or suspension, and therein propellants are added. For 
the purpose of preparing the liquids and suspensions, any 
diluents Which are used Widely in this ?eld can be applied, for 
example, above-mentioned diluents for the injections can be 
exempli?ed. Any propellants Which are used Widely in this 
?eld can be applied, for example, chloro?uorocarbons such 
as ?on 12 and the like; lique?ed gas-propellants such as ?on 
123 and the like; and compressed gas-propellants such as 
nitrogen, carbon dioxide and the like can be exempli?ed. The 
aerosols may include conventional dissolving adjuvants, 
buffering agents and the like, further When necessary, color 
ing agents, preservatives, ?avors, perfumes, sWeeteners and 
the like. 

The amount of the amine salt of the carbostyril derivative 
of the present invention to be contained in the formulation is 
not speci?cally restricted and it can suitably be selected from 
a Wide range, and generally 1 to 70%, preferably 5 to 50% by 
Weight of the Whole composition. For especially preferably 
pharmaceutical preparations applicable for ophthalmological 
purpose, the amount is generally 0.005 to 5%, preferably 0.01 
to 3% by Weight of the Whole composition. Method for the 
administration is not speci?cally restricted. Thus, the phar 
maceutical preparation may be administered by acceptable 
methods, depending upon the form of each preparation, the 
age of patient, the distinction of sex and other conditions, as 
Well as the severity of diseases of the patient. For example, 
tablets, pills, a liquid preparation, a suspension preparation, 
an emulsion preparation, a granular preparation, a syrup 
preparation and capsules are orally administered. An injec 
tion preparation is intravenously administered alone or in 
combination With a conventional auxiliary solution such as a 
glucose solution, an amino acid solution and the like. Addi 
tionally, When necessary, the injection preparation is admin 
istered alone intramuscularly, intradermally, subcutaneously 
or intraperitoneally. Suppositories are endorectally adminis 
tered. The present pharmaceutical preparations applicable for 
ophthalmological purpose may be administered by a method 
similar to those of conventional preparations, for example, 
ophthalmic ointments are administered on eyes. Ophthalmic 
solutions are administered by a method similar to those of 
conventional preparations, for example, 1 to 2 drops of an 
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8 
ophthalmic solution is dropped in eyes from a suitable eye 
drop container, or an ophthalmic solution may be adminis 
tered in eyes by use of a spraying device. 

Dosage of the agent of the present invention may be suit 
ably selected depending upon the method for administration, 
the age of patient, the distinction of sex, and other conditions, 
as Well as the severity of diseases of the patient, and generally 
the agent of the invention may preferably contain 0.6 to 50 
mg/kg of body Weight/day of the carbostyril derivative (1). 
Further 10 to 1000 mg of the active ingredient may be con 
tained in the administrative unit form. The pharmaceutical 
preparations applicable for ophthalmological purpose, such 
as an ophthalmic solution or an ophthalmic ointment, are 

administered Within a range of 1 to 15 times, preferably 1 to 
10 times a day. 

The amine salts of carbostyril derivative of the present 
invention have a superior Water solubility, and are useful for 
the preparation in the form of a solution such as injections, 
ophthalmic solutions, oral solutions, enemas, gargles, ear 
drops, nasal drops, external liquid preparations and the like. 
Especially, they have some advantages such as being easy to 
keep the uniformity of content; not necessary to control the 
particle distribution; not necessary to add the suspending 
agent, dispersing agent and the like; easy to carry out the 
terminal steriliZation by steam or the steriliZation by ?ltra 
tion; etc. and thus the desired pharmaceutical products can be 
prepared industrially, simply and easily. Especially, the oph 
thalmic solutions of the invention have some advantages, for 
example, not to need the complicated re-dispersion like a 
suspension preparation, and good feelings in use such as good 
looks. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

The present invention Will be explained more speci?cally 
by the Way of the folloWing examples, examples of pharma 
ceutical preparation and pharrnacologic experiments. 

EXAMPLE 1 

2-(4-chlorobenZoylamino)-3-(2-quinolon-4-yl)propi 
onic acid.L-arginine salt 

A suspension of 3 .88 g of 2-(4-chlorobenZoylamino)-3-(2 
quinolon-4-yl)propionic acid (10.5 mmol) and 2.00 g of 
L-arginine(11.5 mmol) in 200 mL of ethanol Was re?uxed for 
30 minutes. To the mixture Was added 20 mL of Water, and the 
re?ux Was continued, then the reaction product Was tempo 
rarily completely dissolved. After that, precipitates appeared 
under the re?ux. After stopped the heating, the reaction mix 
ture Was cooled to room temperature, and further cooled in 
ice-Water. The precipitates Were taken by ?ltration through a 
Nutsche funnel, Washed With ethanol on the Nutsche funnel, 
and dried With a bloWer at 500 C. for 20 hours to give 5.38 g 
of 2-(4-chlorobenZoylamino)-3-(2-quinolon-4-yl)propionic 
acid.L-arginine salt (95% yield) as a White crystal. 

1H NMR (DMSO-d6) 6:1.43-192 (4H, m), 2.95-3.85 
(5H, m), 4.41-4.58 (1H, m), 6.42 (1H, s), 7.20 (1H, dd, J:8.1, 
7.6 HZ), 7.30 (1H, d, J:8.2 HZ), 7.47 (1H, dd, J:8.2, 7.6 HZ), 
7.49 (2H, d, J:8.4 HZ), 7.81 (2H, d, J:8.4 HZ), 7.96 (1H, d, 
J:8.1 HZ), 8.34 ppm (1H, d, J:8.2 HZ). 
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EXAMPLE 2 

2-(4-chlorobenZoylamino)-3-(2-quinolon-4-yl)propi 
onic acid-.L-lysine salt 

A suspension of 1.94 g of 2-(4-chlorobenZoylamino)-3-(2 
quinolon-4-yl)propionic acid (5.23 mmol) and 0.84 g of 
L-lysine (5.76 mmol) in ethanol (100 mL) Was re?uxed for 30 
minutes. To the mixture Was added 25 mL of Water, and the 
re?ux Was continued, then the reaction product Was com 
pletely dissolved. After that, precipitates appeared under the 
re?ux. After stopped the heating, the reaction mixture Was 
cooled to room temperature and further cooled in ice-Water. 
The precipitates Were taken by ?ltration through a Nutsche 
funnel, Washed With ethanol on the Nutsche funnel, and dried 
With a bloWer at 60° C. over night to give 1.46 g of 2-(4 
chlorobenZoylamino)-3-(2-quinolon-4-yl)propionic acid.L 
lysine salt as a White crystal (54% yield). 

lH NMR(DMSO-d6) 6:1.18-180 (6H, m), 2.74 (2H, br.d, 
1:67 HZ), 3.08 (1H, br.dd, 1:136, 9.8 HZ), 3.29 (1H, br.t, 
1:58 HZ), 3.43-3.59 (1H, m), 4.48 (1H, br.ddd, 1:98, 8.0, 3.6 
HZ), 6.44 (1H, s), 7.18 (1H, dd, 1:81, 7.5 HZ), 7.31 (1H, d, 
J:7.9 HZ), 7.45 (1H, dd, J:7.9, 7.5 HZ), 7.48 (2H, d, 1:85 
HZ), 7.81 (2H, d, 1:85 HZ), 7.96 (1H, d, 1:81 HZ), 8.40 ppm 
(1H, d, 1:80 HZ) 

EXAMPLE 3 

2-(4-chlorobenZoylamino)-3-(2-quinolon-4-yl)propi 
onic acid-.1/2 ethylenediamine salt 

(A): A suspension of 2.00 g of 2-(4-chlorobenZoylamino) 
3-(2-quinolon-4-yl)propionic acid (5.39 mmol) and 0.18 mL 
of ethylenediamine (2.69 mmol) in 100 mL of ethanol Was 
re?uxed for 30 minutes. Water Was added thereto by each 5 
mL portion until the reaction product Was dissolved. The 
reaction product Was completely dissolved When 35 mL of 
Water in total Was added. After the heating Was stopped, the 
mixture Was cooled to room temperature, and then the crys 
tals Were precipitated. After the reaction mixture Was further 
cooled in ice-Water, the precipitated crystals Were taken by 
?ltration through a Nutsche funnel, and dried With a bloWer at 
600 C. to give 1.92 g 2-(4-chlorobenZoylamino)-3-(2-quino 
lon-4-yl)propionic acid.1/2 ethylenediamine salt (89% yield) 
as a White crystal. 

(B): A suspension of 2.00 g of 2-(4-chlorobenZoylamino) 
3-(2-quinolon-4-yl)propionic acid (5.39 mmol), 0.40 mL of 
ethylenediamine (5.98 mmol) in 100 mL of ethanol Was 
re?uxed for 30 minutes. Water Was added thereto by each 5 
mL portion until the reaction product Was dissolved. The 
reaction product Was completely dissolved When 25 mL of 
Water in total Was added. Then, the heating Was stopped and 
the mixture Was cooled to room temperature, but any crystals 
Were not precipitated. So the solvent Was removed off under 
a reduced pressure. To the residue Was added 50 mL of etha 
nol, dispersed under a re?ux for the puri?cation and cooled to 
room temperature. The resulting crystals Were taken by ?l 
tration through a Nutsche funnel, and dried With a bloWer at 
600 C. to give 1.96 g of 2-(4-chlorobenZoylamino)-3-(2-qui 
nolon-4-yl)propionic acid. 1/2 ethylenediamine salt (91% 
yield) as a White crystal. 

1H NMR (DMSO-d6) 6:2.87 (2H, s), 3.11 (1H, br.dd, 
J:13.9, 9.8 HZ), 3.52 (1H, br.dd, 1:139, 3.5 HZ), 4.50-4.57 
(1H, m), 6.41 (1H, s), 7.20 (1H, dd, 1:80, 7.6 HZ), 7.30 (1H, 
d, 1:75 HZ), 7.48 (1H, dd, 1:80, 7.5 HZ), 7.52 (2H, d, 1:85 
HZ), 7.80 (2H, d, 1:85 HZ), 7.93 (1H, d, 1:76 HZ), 8.40 ppm 
(1H, d, 1:80 HZ). 
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10 
EXAMPLE 4 

2-(4-chlorobenZoylamino)-3-(2-quinolon-4-yl)propi 
onic acid-.tris(hydroxymethyl)aminomethane salt 

A suspension of 2.00 g of 2-(4-chlorobenZoylamino)-3-(2 
quinolon-4-yl)propionic acid (5.39 mmol) and 0.72 g of tris 
(hydroxymethyl)aminomethane (5.94 mmol) in 100 mL of 
ethanol Was re?uxed for 30 minutes. Water Was added thereto 
by each 5-10 mL portion until the reaction product Was dis 
solved. The reaction product Was completely dissolved When 
40 mL of Water in total Was added. Then, the heating Was 
stopped and the mixture Was cooled to room temperature and 
further cooled With ice-Water, but any crystals Were not pre 
cipitated. And then the solvent Was removed off under a 
reduced pressure. To the residue Was added ethanol and the 
mixture Was concentrated under a reduced pressure. To the 
residue Was added 50 mL of ethanol, and the mixture Was 
stirred at room temperature. The resulting precipitates Were 
separated by ?ltration through a Nutsche funnel, and dried 
With a bloWer at 600 C. to give 2.58 g of 2-(4-chlorobenZoy 
lamino)-3-(2-quinolon-4-yl)propionic acid.tris(hydroxym 
ethyl)aminomethane salt (97% yield) as a White crystal. 
lHNMR (DMSO-d6) 6:3.07 (1H, br.dd, 1:138, 10.1 HZ), 

3.47 (6H, s), 3.54 (1H, br.dd, 1:139, 3.3 HZ), 4.49-4.56 (1H, 
m), 6.41 (1H, s), 7.21 (1H, dd, 1:81, 7.7 HZ), 7.31 (1H, d, 
1:75 HZ), 7.45 (1H, dd, 1:81, 7.5 HZ), 7.51 (2H, d, 1:85 
HZ), 7.81 (2H, d, 1:85 HZ), 7.94 (1H, d, J:7.7 HZ), 8.38 ppm 
(1H, d, 1:83 HZ). 

EXAMPLE 5 

2-(4-chlorobenZoylamino)-3-(2-quinolon-4-yl)propi 
onic acid.diethanolamine salt 

A suspension of 2.00 g of 2-(4-chlorobenZoylamino)-3-(2 
quinolon-4-yl)propionic acid (5.39 mmol) and 0.62 g of 
diethanolamine (5.90 mmol) in 100 mL of ethanol Was 
re?uxed for 30 minutes. The reaction product Was completely 
dissolved Without adding Water. Then, the heating Was 
stopped and the mixture Was cooled to room temperature and 
further cooled With ice-Water. The resulting precipitates Were 
separated by ?ltration through a Nutsche funnel, and dried 
With a bloWer at 600 C. to give 1.95 g of 2-(4-chlorobenZoy 
lamino)-3-(2-quinolon-4-yl)-propionic acid.diethanolamine 
salt (76% yield) as a White crystal. 
1H NMR (DMSO-d6) 6:2.89 (4H, t, 1:54 HZ), 3.10 (1H, 

br.dd, 1:139, 9.9 HZ), 3.52 (1H, br.dd, 1:139, 3.6 HZ), 3.61 
(4H, t, 1:54 HZ), 4.50-4.56 (1H, m), 6.41 (1H, s), 7.21 (1H, 
dd, 1:81, 7.6 HZ), 7.31 (1H, d, 1:75 HZ), 7.48 (1H, dd, 
1:81, 7.5 HZ), 7.52 (2H, d, 1:85 HZ), 7.81 (2H, d, 1:85 HZ), 
7.94 (1H, d, 1:76 HZ), 8.44 ppm (1H, d, 1:82 HZ). 

EXAMPLE 6 

2-(4-chlorobenZoylamino)-3-(2-quinolon-4-yl)propi 
onic acid.diisopropanolamine salt 

A suspension of 2.00 g of 2-(4-chlorobenZoylamino)-3-(2 
quinolon-4-yl)propionic acid (5.39 mmol) and 0.79 g of 
diisopropanolamine (5.93 mmol) in 100 mL of ethanol Was 
re?uxed for 30 minutes. The reaction product Was completely 
dissolved Without adding Water. Then, the heating Was 
stopped and the mixture Was cooled to room temperature and 
further cooled With ice-Water. The resulting precipitates Were 
separated by ?ltration through a Nutsche funnel, and dried 
With a bloWer at 600 C. to give 1.66 g of 2-(4-chlorobenZoy 
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lamino)-3-(2-quinolon-4-yl)-propionic acid.diisopropanola 
mine salt (61% yield) as a White crystal. 

1H NMR (DMSO-d6) 6:1.07 (3H, d, 1:62 HZ), 1.13 (3H, 
d, 1:62 HZ), 2.54-2.68 (2H, m), 2.77 (2H, dd, 1:122, 3.5 
HZ), 3.08-3.18 (1H, m), 3.43-3.56 (1H, m), 3.75-3.92 (2H, 
m), 4.47-4.60 (1H, m), 6.41 (1H, s), 7.21 (1H, dd, 1:80, 7.7 
HZ), 7.30 (1H, d, 1:75 HZ), 7.49 (1H, t, 1:75 HZ), 7.52 (2H, 
d, 1:86 HZ), 7.81 (2H, d, 1:86 HZ), 7.93 (1H, d, J:7.7 HZ), 
8.48 ppm (1H, d, 1:81 HZ). 

EXAMPLE 7 

2-(4-chlorobenZoylamino)-3-(2-quinolon-4-yl)propi 
onic acid-.meglumine salt 

To 3 .7 g of 2-(4-chlorobenZoylamino)-3-(2-quinolon-4-yl) 
propionic acid (10 mmol) Was added 1 mol/L aqueous solu 
tion of meglumine (10 mL, 10 mmol), and heated at 500 C. to 
be dissolved. To the solution Was added an aqueous solution 
of equimolar mixture of meglumine and hydrochloric acid 
(0.5 mol/L; 20 mL), and the mixture Was cooled. The result 
ing precipitates Were separated by ?ltration, Washed With 
Water, and dried under a reduced pressure at room tempera 
ture to give 0.9 g of 2-(4-chlorobenZoylamino)-3-(2-quino 
lon-4-yl)propionic acid.meglumine salt (16% yield) as a 
White crystal. 

1H NMR (DMSO-d6) 6:2.82-314 (3H, m), 3.37-3.73 
(6H, m), 3.82-3.94 (1H, m), 4.52 (1H, ddd, 1:96, 8.2, 3.5 
HZ), 6.41 (1H, s), 7.20 (1H, dd, 1:80, 7.2 HZ), 7.30 (1H, d, 
1:78 HZ), 7.48 (1H, dd, 1:78, 7.2 HZ), 7.51 (2H, d, 1:85 
HZ), 7.80 (2H, d, 1:85 HZ), 7.94 (1H, d, 1:80 HZ), 8.37 ppm 
(1H, d, 1:82 HZ). 

EXAMPLE 8 

Water-solubility Test at 250 C. 

Compound A: 2-(4-chlorobenZoylamino)-3-(2-qui 
nolon-4-yl)-propionic acid 

Preparation of the Test Solution 
0.5 g of the salt obtained in the above Examples 1-7 Was 

transferred into a 50 mL centrifugal tube, and 5 mL of Water 
Was added thereto, and the mixture Was shaken by a shaker for 
3 hours (5 days for meglumine salt) in a thermostat (250 C.). 
After shaking, the mixture Was ?ltered through a 0.45 pm 
membrane ?lter (0.2 pm for meglumine salt). 1 mL of the 
?ltrate Was precisely pipetted and thereto Was added 50% 
DMF so as to be totally 50 mL in precise. 2 mL of this solution 
Was precisely pipetted and thereto Was added 50% DMF so as 
to be totally 20 mL in precise to give a sample solution. 

Preparation of the Standard Solution 
0.01 g of CompoundA Was dissolved in 5 mL of dimeth 

ylformamide (DMF) and thereto Was added 50% DMF so as 
to be totally 100 mL precisely to give the standard solution 
(1). 5 mL of the standard solution (1) Was precisely pipetted 
and thereto Was added 50% DMF so as to be totally 10 mL in 
precise to give the standard solution (2). 1 mL of the standard 
solution (1) Was precisely pipetted and thereto Was added 
50% DMF so as to be totally 10 mL in precise to give the 
standard solution (3). 1 mL of the standard solution (3) Was 
precisely pipetted and thereto Was added 50% DMF so as to 
be totally 10 mL in precise to give the standard solution (4). 
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12 
Chromatography 

Using each 10 pL of the sample solutions and the standard 
solutions, the liquid chromatographic analyses Were carried 
out in the folloWing conditions. A calibration curve Was 
draWn based on the peak areas of Compound A and the 
concentrations of Compound A obtained from the standard 
solutions (1)-(4). Using this calibration curve, the concentra 
tion of Compound A in the sample solution Was calculated 
from the peak area of compoundA of the sample solution and 
the data Were corrected by means of dilution ratio, and 
thereby the solubilities (%) of various salts Were determined. 

Test 
Conditions 

Detector UV Spectrophotometer (Wave Length: 254 nm) 
Column Cosmosil 5Cl8 (4.6 mm ID. x 15 cm) 
Column A constant temperature of around 25° C. 
Temperature 
Mobile Phase 0.58 g of anhydrous sodium monohydrogen 

phosphate and 2.0 g of potassium dihydrogen 
phospate Were dissolved in 1000 mL of Water. 
To 830 mL ofthe solution Was added 170 mL of 
acetonitrile. 

FloW Rate 1.0 mL/min 

Solubility 
Compounds (%) 

Compound A-L-arginine salt 1.0% 
Compound A-L-lysine salt 2.2% 
Compound A-1/2 ethylenedialnine salt 0.05% 
Compound A-diethanolalnine salt 4.1% 
Compound A-diisopropanolalnine salt 2.9% 
Compound A-tris(hydroxymethyl)alninomethane salt 0.2% 
Compound A-meglumine salt 8.6% 
Compound A 0.000 6% 

EXAMPLE 9 

Solubility Test at 250 C. of the Salt in a Preparation Prepared 
When Used Without Isolating the Salt 

To Compound A Was added an equimolar amount of each 
amine compound and then added Water in such an amount that 
the salt Would not be completely dissolved, and shaken by a 
shaker for 7 days in a thermostat (250 C.). And then as to a 
sample to Which arginine Was added, the suspension Was 
?ltered through a 0.2 pm membrane ?lter. As to samples to 
Which lysine, diisopropanolamine, meglumine, monoethano 
lamine or diethanolamine Was added, the mixture could not 
be ?ltered due to the solidi?cation, and hence, Water Was 
further added to the mixture until it became to be possible to 
be ?ltered. And then the mixture Was ?ltrated through a 0.2 
pm membrane ?lter. According to the same method as 
Example 8, the solubilities (%) of each salt Was measured by 
HPLC. 

Solubility 
Compound (%) 

Compound A-L-arginine salt 0.78% 
Compound A-L-lysine salt >3 .2% 
Compound A-diisopropanolalnine salt >7.4% 
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Solubility Dry magnesium stearate 3.0 g 
Compound (%) 5 631511101 41-S 

Compound A-meglumine salt >12% 

Compound A-mono?manolamm? Salt >3-3% The compound of the present invention, citric acid, lactose, 
Compound A-diethanolamine salt >7.4% 

dicalcium phosphate, Pluronic F-68 and sodium lauryl sulfate 
are mixed. The above mixture is screened through a No. 60 

10 screen and Wet-granulated With alcoholic solution compris 
EXAMPLE OF PHARMACEUTICAL ing polyvinylpyrrolidone, CarboWax 1500 and 6000. When 

PREPARATION 1 necessary, some alcohol is added to make the poWder to 
paste-like solid. Corn starch is added thereto, the mixing is 
continued to form uniform particles. The granules are sieved 

15 through No. 10 screen, put on a tray and dried at 1000 C. for 

2_(4_chlorobezoylamino)_3_(z_quinolon_4_yl)_ 02 g 12-14 hours in an oven. ‘The dried granules are s1eved through 
propionic acid-diethanolamine salt No. 16 screen, to the s1eved granules are added dry sod1um 
B?nllalkoll?um Chlorid? 0-01 g lauryl sulfate and dry magnesium stearate, then the Whole 
god“? dlhydmgen phosphate 0'56 g ingredients are mixed and compressed into the shape of 
otassium dihydrogen phosphate 0.8 g 20 _ _ _ _ _ 

Distilled Water q_s_ des1red form by uslng a tablettlng machine. The core portions 
are treated With a varnish, the surfaces thereof are sprayed 

Total 100.0 mL With talc for preventing the surfaces from the absorption of 
moisture. The surface of the core portions are further coated 

Above ingredients Were dissolved in distilled Water and 25 Wlth a primelry Coating layen The_ Surface are further Coated 
sterilized With a suitable ?lter to prepare the formulation of Wlth a Varnlsh to make a Su?iclem number of layers for 
the present invention in the form of an ophthalmic solution. Preparing Coated tablets for Oral administration In Order to 

make the coated tablets into complete spherical form and to 
EXAMPLE OF PHARMACEUTICAL make the surfaces smooth, the coated tablets are further 

PREPARATION 2 30 coated With primary coating layers and smoothing coating 
layers. The coated tablets are color-coated until the desired 
color of the surface is obtained. After dried, the coated tablets 
are polished to make them uniform gloss. 

2-(4-Chlorobenzoylamino)—3—(2—quinolon—4—yl)— 150 g 35 EXAMPLE OF PHARMACEUTICAL 
propionic acid-L-arginine salt PREPARATION 4 
Avicel (Trademark, Asahi KASEI) 40 g 
Corn starch 30 g 
Magnesium stearate 2 g 
Hydroxypropylmethyl cellulose 10 g 
Polyethylene glycol-6000 3 g 40 
Castor oil 40 g 2-(4-Chlorobenzoylamino)—3—(2—quinolon—4— 2 g 
Methanol 40 g yl)propionic acid-L-lysine salt 

Lactic acid 0.01 g 
Sodium lactate 0.1 g 

The compound of the invention, Avicel, corn starch and DfMannltol 3-5 g 
- - - Distilled Water q.s. 

magneslum stearate Were mixed and m1lled, and then com- 45 — 

pressed With punches (10 m R for sugar-coat). The resulting Total 100 mL 
tablets Were coated With a ?lm coating agent comprising 
hydroxypropylmethyl cellulose, polyethylene glycol-6000, 
castor oil and methanol to prepare the ?lm coating tablets. The above_menn0ned Compound of the mvennon and the 

50 additives are dissolved in distilled Water, transferred into 
glass vials and then sterilized by steam to prepare the inject 

EXAMPLE OF PHARMACEUTICAL able Solution 
PREPARATION 3 

EXAMPLE OF PHARMACEUTICAL 
55 PREPARATION 5 

2-(4-Chlorobenzoylamino)—3—(2—quinolon—4— 150 g 
yl)propionic acid-diisopropanolamine salt 
Citric acid 1.0 g 
Lactose 33.5 g 60 2—(4—chlorobenzoylamino)—3—(2-quinolon-4- 2 g 
Dicalcium phosphate 70.0 g yl)propionic acid-meglumine salt 
Pluronic F-68 30.0 g Citric acid 1.0 g 
Sodium lauryl sulfate 15.0 g Sodium citrate 0.3 g 
Polyvinyl pyrrolidone 15.0 g Sucrose 15 g 
Polyethylene glycol (CarboWax 1500) 4.5 g Methylparaben 0.2 g 
Polyethylene glycol (CarboWax 6000) 45.0 g Propylparaben 0.02 g 
Corn starch 30.0 g 65 ethanol 5 mL 
Dry sodium lauryl sulfate 3.0 g Orange ?avor 0.1 g 
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Red No. 3 q.s. 
Distilled Water q.s. 

Total 100 mL 

The above-mentioned compound of the invention and the 
additives are formulated to prepare the oral solution. 

INDUSTRIAL APPLICABILITY 

The amine salts of carbostyril derivative of the present 
invention have superior Water solubility, and are especially 
useful for the preparation of formulations in the form of an 
aqueous solution, such as injections, ophthalmic solutions, 
oral solutions and the like; additionally keep the superior 
pharmacological effectiveness of the carbostyril derivatives, 
such as antiulcer activity, activities for increasing endogenic 
prostaglandin E2, extinction or inhibition of active oxygen, 
inhibition of IL-8 production, inhibition of granulocyte acti 
vation, inhibition of expression of granulocyte adhesion fac 
tor, inhibitory activity of lowering somatostatin-release, 
antidiabetic activity, urease inhibitory activity, and further an 
increasing of goblet cell in eye, an increasing of mucus in eye, 
an increasing of lacrimal ?uid; and are useful as drugs for 
treating various diseases, especially as ophthalmic drops for 
treating various ophthalmopathy such as dry eye. 

The invention claimed is: 
1. An amine salt of a carbostyril derivative comprising 

2-(4-chlorobenZoylamino)-3-(2-quinolon-4-yl)propionic 
acid and an amine selected from the group consisting of 
L-arginine, L-lysine, ethylenediamine, tris(hydroxymethyl) 
aminomethane, monoethanolamine, diethanolamine, diiso 
propanolamine, and meglumine. 

2. A pharmaceutical formulation comprising the amine salt 
of the carbostyril derivative according to claim 1 as the active 
ingredient. 

3. A pharmaceutical formulation Which is prepared in the 
form of an aqueous solution by adding an aqueous solvent 
When used, comprising 2-(4-chlorobenZoylamino)-3-(2-qui 
nolon-4-yl)propionic acid and an amine selected from the 
group consisting of L-arginine, L-lysine, ethylenediamine, 
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tris(hydroxymethyl)aminomethene, monoethanolamine, 
diethanolamine, diisopropanolamine and, meglumine. 

4. The amine salt of the carbostyril derivative according to 
claim 1, Wherein said amine is L-arginine. 

5. The amine salt of the carbostyril derivative according to 
claim 1, Wherein said amine is L-lysine. 

6. The amine salt of the carbostyril derivative according to 
claim 1, Wherein said amine is ethylenediamine. 

7. The amine salt of the carbostyril derivative according to 
claim 1, Wherein said amine is tris(hydroxymethyl) ami 
nomethane. 

8. The amine salt of the carbostyril derivative according to 
claim 1, Wherein said amine is monoethanolamine. 

9. The amine salt of the carbostyril derivative according to 
claim 1, Wherein said amine is diethanolamine. 

10. The amine salt of the carbostyril derivative according to 
claim 1, Wherein said amine is diisopropanolamine. 

11. The amine salt of the carbostyril derivative according to 
claim 1, Wherein said amine is meglumine. 

12. The pharmaceutical formulation to be prepared in a 
preparation When used according to claim 3, Wherein said 
amine is L-arginine. 

13. The pharmaceutical formulation to be prepared in a 
preparation When used according to claim 3, Wherein said 
amine is L-lysine. 

14. The pharmaceutical formulation to be prepared in a 
preparation When used according to claim 3, Wherein said 
amine is ethylenediamine. 

15. The pharmaceutical formulation to be prepared in a 
preparation When used according to claim 3, Wherein said 
amine is tris(hydroxymethyl) aminomethane. 

16. The pharmaceutical formulation to be prepared in a 
preparation When used according to claim 3, Wherein said 
amine is monoethanolamine. 

17. The pharmaceutical formulation to be prepared in a 
preparation When used according to claim 3, Wherein said 
amine is diethanolamine. 

18. The pharmaceutical formulation to be prepared in a 
preparation When used according to claim 3, Wherein said 
amine is diisopropanolamine. 

19. The pharmaceutical formulation to be prepared in a 
preparation When used according to claim 3, Wherein said 
amine is meglumine. 
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